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RELATIONSHIP BETWEEN ERYTROCYTE AND PLASMA CONCENTRATION OF 
MALONDIALDEHYDE IN PATIENTS WITH CORONARY ARTERY DISEASE 
 
Gordana Kamcheva Mihailova 
- Stip, Faculty of medical science ,UGD-Stip, gordana.kamceva@ugd.edu.mk 
 
Abstract: Introduction: The oxidative stress contributes for the development of the atherosclerosis and leads to 
instability of the atheromatous plaque in the vascular wall. The serum biomarkers of lipid peroxidation, such as 
malondialdehyde, may represent an independent indicator of risk for patients with coronary artery disease (CAD). 
Aim: To be examined if there is a difference in the erythrocyte and plasma concentrations of thiobarbituric acid 
(Thiobarbituric acid reactive supplements, TBARS) degradable lipid peroxidation products, expressed through a 
concentration of malondialdehyde (MDA) between patients with coronary artery disease and healthy blood donors. 
Material and methods: The examination represents a cross  sectional study involving 300 patients, divided in two 
groups: patients with an acute coronary artery disease and a chronic (ischemic) heart disease, divided into 
appropriate subgroups. The specimens processed in the biochemistry laboratory and it was used spectrophotometric 
test for quantitative determination of malondialdehyde in blood plasma and for an interpretation of the results 
standard reference values are used. 
Results: The results indicate statistically significant difference regarding the mean values of malondialdehyde 
concentration in the patients with and without coronary artery disease. There was no statistically significant 
difference between those with an acute and with a chronic coronary artery disease, althougt higher concentrations 
were observed in patients in the acute coronary artery disease than in the patients with the chronic (ischemic) 
coronary artery disease group. Statistical analysis of the data showed that there was also a statistically significant 
difference in mean values of malondialdehyde (MDA) concentration between subjects in the acute CAD group: 
between patients with STEMI and NSTEMI (p = 0.0237) and between patients with APNS and NSTEMI (p = 
0.0164), and no statistically significant difference was found between the subjects in the chronic CAD group.  
Conclusion: The results of the performed research indicate to an increased level of malondialdehyde in the blood 
plasma at the patients with a coronary artery disease that indicates an existence of a redox imbalance compared with 
healthy patients. It is necessary, in future, these analyses to be used as a part of the panel of already known and/or 
new biomarkers with a goal appropriately to act toward the prevention or a certain treatment when curing patients 
with CAD, especially in patients with acute CAD. 
Keywords: malondialdehyde, oxidative stress, coronary artery disease 
 
 
 
 
 
 - - 
gordana.kamceva@ugd.edu.mk 
 
: 
   
Thiobarbituric acid 
reactive supstances, TBARS) MD
, 
 
, 
 
KNOWLEDGE  International Journal                                                                                                                      
Vol.34.4                                                                                                                             
September, 2019
 
MDA)  STEMI 
NSTEMI (p=0,0237) APNS NSTEMI (p=0,0164)
 
 
  
 
 
 
 
   (1) 
 
(ROS) 
-
 
P-  
-
 .   
  
  
 ).  
   
   
(3)   
 . 
  
  (4,5)
 
 (6) 
 
 
 
KNOWLEDGE  International Journal                                                                                                                      
Vol.34.4                                                                                                                             
September, 2019
 
 
-  
Thiobarbituric acid 
reactive supstances, TBARS) MD
 
-  
 
-  
 
 
 
-
 . 
 C -MB
 
1 -  
-  
 
, 
 
 (St.post MI); 
 (St.post PKI/CABG); 
 
  
 
 
 
 
 
EDTA 
g 
-
(7). 
 
MDA) 
 
TBARS) Aydin et al (8). 
MDA
nm - - TMP
nmol/ml). MDA 
 
 
 
-
KNOWLEDGE  International Journal                                                                                                                      
Vol.34.4                                                                                                                             
September, 2019
ANOVA)  p < 0,05. 
 
 
300   (62.3%) 
(37,7%) 
 
- STEMI -
(NSTEMI)  (APNS) 
 
 
 
 
 
St.post IM), 
 (St.post PCI/CABG)  
 
 
 
 
MDA
 
 
 
 
 
 
 
 
 
 
 
 
83 
14 
90 
76 
25 
12 
st.post IM
st.post
PCI/CABG
 
A  
 STEMI 83 44.4% 
NSTEMI 14 7.5% 
APNS 90 48.1% 
 
St.post IM 76 67,3% 
St.post PCI/CABG 25 22,1% 
 
12 10,6% 
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  MDA  
Variable N Minimum Maximum Mean Std. deviation 
 300 0,024 0,882 0,182 0,086 
 30 0,006 0,280 0,099 0,064 
(t, p<0,0001) (Mann-Whitney Test,   p<0,00001)  
Variable N Minimum Maximum Mean Std. deviation 
 300 17,260 108,508 34,130 9,101 
 30 15,388 44,560 25,242 6,789 
(t, p<0,0001) ( Mann-Whitney Test,    p<0,00001)  
 
MDA  
 
MDA 34,130 nmol/ml
25,242 nmol/ml.  
MDA 
 
 
 
 
MDA 
 
Variable N Minimum Maximum Mean Std. deviation 
 187 0,024 0,882 0,184 0,093 
 113 0,051 0,631 0,180 0,071 
(t, p=0,739) (Mann-Whitney Test,   p=0,6473) 
Variable N Minimum Maximum Mean Std. deviation 
 187 17,260 108,508 34,303 9,89 
 113 20,153 81,857 33,175 7,86 
(t, p=0,739) ( Mann-Whitney Tes,   p=0,5543) 
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 MDA 
 
nmol/ml
nmol/ml. 
 
- STEMI - NSTEMI) 
APNS).  
 
 
MDA 
 
Statistic  MDA | APNS MDA | NSTEMI MDA | STEMI 
N 81 22 84 
Minimum 0,044 0,059 0,024 
Maximum 0,882 0,301 0,525 
Mean 0,190 0,145 0,187 
Standard deviation  0,102 0,058 0,090 
(ANOVA, p=0,119) (Kruskall-Wallis ANOVA,   p=0,0768) 
Statistic MDA(nmol/ml) | 
APNS 
MDA(nmol/ml) | 
NSTEMI 
MDA(nmol/ml) | 
STEMI 
N 81 22 84 
Minimum 19,376 21,057 17,260 
Maximum 108,508 46,708 70,616 
Mean 34,998 30,200 34,625 
Standard deviation  10,876 6,138 9,577 
(ANOVA, p=0,119) (Kruskall-Wallis ANOVA,   p=0,0441) 
Contrast p Significant 
 (STEMI vs NSTEMI) 0,0237 Yes 
 (STEMI vs APNS) 0,7029 No 
 (NSTEMI vs APNS) 0,0164 Yes 
 
KNOWLEDGE  International Journal                                                                                                                      
Vol.34.4                                                                                                                             
September, 2019
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MDA 
 
 
MD  
34,998 nmol/ml APNS, 
 STEMI 34,625nmol/ml, 30,200 nmol/ml   
NSTEMI.  
 
 STEMI NSTEMI (p=0,0237) APNS NSTEMI 
(p=0,0164). 
 
St.post IM), 
 (St.post PCI/CABG), KA  
  
MDA 
 
Statistic MDA | St.post IM MDA | St.post PCI/St.post CABG  
N 66 30 17 
Minimum 0,051 0,080 0,078 
Maximum 0,355 0,631 0,302 
Mean 0,177 0,188 0,176 
Standard deviation  0,060 0,099 0,055 
(ANOVA, p=0,769) (Kruskall-Wallis ANOVA,   p=0,8892) 
Statistic MDA(nmol/ml) | 
St.post IM 
MDA(nmol/ml) | St.post 
PCI/St.post CABG 
MDA(nmol/ml) | 
 
N 66 30 17 
Minimum 20,153 23,247 23,045 
Maximum 52,483 81,857 46,815 
Mean 33,624 34,767 33,465 
Standard deviation  6,398 10,562 5,843 
(ANOVA, p=0,769) (Kruskall-Wallis ANOVA,   p=0,8395) 
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